This paper tackles the simulation of an asymmetric TM mode absorption in a lossy metamaterial (left-handed) slab (LHM) sandwiched between a lossy substrate and coverd by a losseless dielectric cladding. The asymmetry solutions of the eigen value equation describe lossy -guided modes with complex -valued propagation constants . The dispersion relations , normalized field and the longitudinal attenuation were numerically solved for a given set of parameters: frequency range; film's thicknesses; and TM mode order. I found out that high order modes which are guided in thinner films are generally have more loss of power than low-order modes since the mode attenuation along z-axis z  increases to negative values by the mode's order increase and the film thickness decrease . Moreover, LHM , at incident wavelength =1.9 m  , refractive index= 2 i 3.74   and at thickness m  3 . 0  , guides the power better than RHM or metal one. This LHM is appropriate for solar cell applications. For arbitrary LHM, at frequency band of wavelengt(600, 700 to 1200 )nm, the best absorption is attained at longer wavelengths and for lower order modes at wider films. 586 | P a g e M a y 0 7 , 2 0 1 4
nm 2000 , the real part is as negative as -2. Furthermore, the proposed structure has a minimum feature size of ~ 100 nm. This paper examines the problem of lossy waveguide absorption when (LHM) is implemented as lossy thin film in an asymmetric waveguide. The basic structure of interest for this work is the planer three-layered dielectric structure depicted in Fig. (1) . It consists of LHM slab with thickness 2h covered by a lossless dielectric cladding of real refractive index . The simulations are also performed for another arbitrary LHM which has negative index in the visible region of frequency band at wavelength of value (600, 700 to 1200 nm).
2.DERIVATION OF THE EIGEN -VALUE EQUATION:
The propagation of TM waves through a thin lossy film of (LHM) with thickness 2h covered by a lossless cladding is considered. LHM film occupies the region h x h   
. The cladding occupies the region h x  , and the substrate in the region h x   .
I present the eigen value equation for transverse electric (TM) waves propagating in the z direction with a propagation wave constant in the form exp
, f is the operating frequency. The electric and magnetic field vectors for TM waves propagating along z-axis with angular frequency  and wave number z k are defined as [5, 6] : 
In lossy LH film,
The wave equation can be found easily from the Maxwell's equations as :
 is the electric permittivity and magnetic permeability of LHM respectively .
is the wave propagation length in free space and  is the free-space wavelength for the model.
The asymmetric solution of Eq(2) has the form [12] :
 
If this solution is substituted into Eq.(2) the resulted relation is
In lossless cladding, h x 
The wave equation is:
is the wave number of the cladding region.
The asymmetric solution for Eq.(6) is given by [12] 
A is a constant determined by boundary conditions and c  is the complex propagation constant, the real component of it causes the phase oscillation with respect to x-axis. It satisfies the relation The asymmetric solution for Eq.(10) is given by [25 ] 
The continuity of y H and z E at the boundary h x  leads to the following equations
Using a little manipulation and substitution, the TM asymmetric eigen value equation is obtained as: Fig.(2a) displays the corresponding electric field profile (normalized to unit amplitude) for the modes of lossy (LHM) waveguide i.e. (M=3, M=4 and M= 5). The resultant propagation constants are summarized in Table 1 . It is shown that in both LHM film(
) and the substrate region (
) , the normalized magnetic field increases by the mode's order increase to the value of (3, 4, 5) . This is because of the real part increase of both the propagation number )and wasting its power in the substrate. In Fig.(2b) the magnetic field profile is plotted (normalized to unit amplitude) for the previous modes of lossy (LHM) waveguide for the film thickness Fig.(4a,b) , displays a comparison of normalized magnetic field profile of M=1mode of LHM with that of RHM(amorphous silicon) and with that of a metal , at m   Table 3 . It is shown that, the normalized magnetic field of LHM is amplified in the film to the value of (1.6 A/m) and decays sharply in substrate and cladding. In RHM film , the amplifying of the field occurred of value (2.2 A/m)while in the cladding it reaches more greater than (-4 V/m) which leads to wasting of the power in the cladding. This is because z  of RHM is (+1.16) while for LHM it is (-7.23) and of metal (-0.99) as shown by table (3) . However, the magnetic field distribution shown in Fig. 4(a,b) clearly indicates the localization of magnetic field in the LHM layer which guides the power better than RHM or metal one. LHM structure guides the power through the film more than wasting it in the cladding as in RHM structure.
The complex dielectric constant of arbitrary LHM at optical frequencies is approximated by the Drude model as follows [26]      (1, 3, 5, 7) . This implies the best absorption is achieved for lower order modes. In Figure 7 , we explore the effect of the film thickness on the mode attenuation z  for arbitrary LHM model for M=1. It displays that attenuation increases to negative values with thickness decrease , which means the thinner the film, the mode will suffer more loss upon propagation in this structure.
4.CONCLUSIONS:
I investigated and simulated the modal dispersion relation and attenuation of TM modes in an asymmetric slab waveguide constructed from lossy thin LH film sandwiched between a lossy substrate and coverd by a losseless dielectric cladding . The numerical solutions showed that, high order modes which are guided in thinner films are generally have more loss of power than low-order modes since the mode attenuation along z-axis z  increases to negative values by the mode's order M a y 0 7 , 2 0 1 4 increase and the film thickness decrease . LHM , at incident wavelength =1.9 m  and at thickness m h  3 . 0  , is appropriate for solar cell applications since it guides the power better than RHM or metal one . For arbitrary LHM, the best absorption is attained at longer wavelengths in the considered frequency band and for lower order modes at wider films. This study will make a foundation for the creation of new optical technologies using "nanostructured metamaterials" with potential applications including advanced solar cells. 
